Heme and apoprotein modification of cytochrome P450 2B4 during its oxidative inactivation in monooxygenase reconstituted system.
The mechanism of the cytochrome P450 2B4 modification by hydrogen peroxide (H2O2) formed as a result of partial coupling of NADPH-dependent monooxygenase reactions has been studied in the monooxygenase system reconstituted from the highly purified microsomal proteins: cytochrome P450 2B4 (P450) and NADPH-cytochrome P450 reductase in the presence of detergent Emulgen 913. It was found, that H2O2-mediated P450 self-inactivation during benzphetamine oxidation is accompanied by heme degradation and apoenzyme modification. The P450 heme modification involves the heme release from the enzyme under the action of H2O2 formed within P450s active center via the peroxycomplex decay. Additionally, the heme lost is destroyed by H2O2 localized outside of enzyme's active center. The modification of P450 apoenzyme includes protein aggregation that may be due to the change in the physico-chemical properties of the inactivated enzyme. The modified P450 changes the surface charge that is confirmed by the increasing retention time on the DEAE column. Oxidation of amino acid residues (at least cysteine) may lead to the alteration into the protein hydrophobicity. The appearance of the additional ionic and hydrophobic attractions may lead to the increase of the protein aggregation. Hydrogen peroxide can initiate formation of crosslinked P450 dimers, trimers, and even polymers, but the main role in this process plays nonspecific radical reactions. Evidence for the involvement of hydroxyl radical into the P450 crosslinking is carbonyl groups formation.